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Abstract of J P2001 255875 
PROBLEM TO BE SOLVED: To provide an 
electronic keyboard device which may be 
lowered in keyboard height and makes key 
scaling of a key touch feel easy by assuring the 
degree of freedom in design. SOLUTION: A 
massive body 40 is freely turnably supported by a 
bearing section 45 and is driven and turned via 
an adjusting screw 41 by key touch operation of a 
key 1 . The position of the top surface 46d at the 
front of a head part 46 in a key touch end position 
is the highest. The massive body 40 is provided 
with a front weight FRW and a back weight BUW 
at respective free ends (head part 46 and tail part 
47) of both arm parts extending from the bearing 
section 45. The weight of the weight FRW is set 
by holes FRW a and b and thickness Ft and that 
of the weight BUW by a thickness Bt, 
respectively. Mass distributions are varied by 
each of the respective massive bodies 40 by their 
combinations, by which the key scaling is 
embodied. The arrangement distance LF of the 
weight FRW from the bearing section 45 is 
shorter than the arrangement distance LB of the 
weight BUW. The constitution exclusive of the 
weights FRW and BUW of the respective 
massive bodies 40 are the same. 
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StfgP_tM4 6 dO&^ftfcigSVi, SM4 0I1 tti§ 

gB4 7) (C-?-*t-?*i:7D> h^x'T h FRW. 

x-f hBUW^I9:^e.nS. ^x-f hFRWte?tFRW 

a, bRtfll^F t 9x< hBUWteJPSB t 

-'J>y^^$n^. tfcgtfgM 5 7^<E>©9x-f hF 
RW<Z>gag^J$8LFte'i7x-'f hBUW©E»^giL BJ; 
Ofc©^. #Mifr4 0 (D'Jx.'f h F RW. BUWtm 
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1 

MoT, -#©lfcffl5fC«l£»a5£WUK«i£l!l8B£ 
oT. 

t»E-*OBSl«t*&*01iil«tKtt*»l«E«"r*t* 10 

toss*. 

Rtf8»©HSt<i:. 

l»Ei««©#lt»*:tt, ^©*#:€rmflgT-^-r^i* 

MM 4] mmt^£oia»r«*ft®*&. 

>-9-«*jf T-T*fc»0-fe >U"ff TSBi: 
ifflE*g»©&ffS#ra. *IEffltt«fc»ft?> 

UttJWtTdEO. 50 
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MEttKCD^RftttoMEIMUMB. MEXhy/^ft 

IMMK >U— h«©iWER»ft:^©Jfc 0 tttttt**« 
mEM0HBI3RI?«PM > hM©fiS©ffi 

mmim*9*-7\zB.z>nmtm-?wk 
n. *©*»aw<ffiE*»*©ffliB«»ft 0 

E«©«^«lfigB. 

»T* o T» Mt*lc J: 0 HOT Slll«iai5«*«»ffl 

fig^ti-5fe©*^sn. 

hT8oT-?-07^ hit- h«*«rElHl»a5«*#fr 

*> b < itmmmzm % ts n 

tzz.t &¥fWL£Tz>mTm&mm. 

[0 0 0 1] 
[0 0 0 2] 

&wmmmz£r)mW)isTmW)2-&, 

[0 0 0 3] £©SttTte0!l;US\ zs—V-ffi&O'gm 

#<Dmmz&mW)M&mt, z.<D&mwiffi-cwmiz&z> 
»^->ffiio^73-xf^ 7f try tmssic 
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[0 0 0 4] 

ffl^n. ft*#©— #©§£gB©g*^g£^»j;o ; &± 
tt. I^4*fc±#©x*-:* - 
3s«k < »*fc«>**^«Sl&a© S £ £ 

■6tt©fiS***<A*«lflI**»0, t<Z>fz&. lafttcd; 

*«©±t*i^i«)x^-x*»— ■JEiaana. ::©<J:5 
fc*flw*s. &&©±T#ft©7.^-7.£+*Hc56«-r 

[0 0 0 5] *&. ±e«K»V(29*. lfS#©-;>7 
©■MBfcKW-sn***. *MR»a©iS8K«a«iSWSn 20 

£ft#t*3 < fcoTJWftfc*©*-.**-- U >^*«jt«J 
[0 0 0 6] ftW^y^aRtflfrW^v^SfSa 

tea. sss»<£©st»ga#£5fe*ssi§EU £-fts#£0s 
*tf i o i ■3aftt>fc«ij«tc-&2r**»«:n»'&«** 

v». "Tftfe-fe. M«#©St«E#tete^«^ 
H*«*«ttT?&<, B«RtfJ18ilia©fflg£fc#StL 30 
fcttfttf&S&n. o^O. a«&tfH«©#lrit±©ffi 

T?tti8©ftS!6*Sfc*fc«>. M$A4im£Jl£:&ttTt> 

*©ft»SE#©s§:;££fT3<h. #»iftO«6E(i^bf 
^T<i. *©fca&, St*#©fflSa*if*.T#Sj£ 

fcH. fot, Jffftg5«©*— X$--'J >tf&mWlZft 40 

[0 0 0 7] SZlz, Sfft#©HffiB2#£PfiT3fc#> 
[0 0 0 8] *5!BJ«±fB^5f5S«©Pp1S^«»-r-5fc 

*fcfesnfc"b©T*o, fffl^i©BB«, so 
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flli^©+-X^- 'J >^£«8K-r* £ fcj5*T*« 

c £*ic, R«#©»it«©#aft;K: 

=fc«3K»fc©fltfi)c©ffi¥fc. a»e>«Afc «*ft»t© 
fc. *^M3©BW«, Jf$&S»©*-X^-U > 

a*#©«jfc©«¥fl:. ss»3fi©#g{t. »*#»t©#a 

[0 0 0 9] 

[Hj8£«?&t-£fc©©^©] ±E*i©B«*aiiS-r 
ss'-y-ia®*i*T*^T. -*©iwa5(c«Ki)i 

W«»«MC«fcOaERfi#©mE-:#©MfflW« 
gltSoT. «JC-*©«l«tffll*©W»£K«iS» 

«EB-r«£#K:, Hute-*©i«fap{csB«L,feM©&« 

©MGiaHr't'^ 6 ©ea*i»£a#©W«KEB Lfc 
ft©ttB©ttGiaa'f*<bfr&©&MJ: D *>«< »Jt Lfc 

[ooio] cwi^ictnn ff»«if^icj;o»**iHi 

»U -#©a«fcRttfc«aB»«£tf LTSttfcJWt 

T0fttS. ««#©ilttE-:#©W«ttlt <fc 0 

[0 0 11] Jtftte©-*©Bfcg&£ft&#©Wa$£i;:$I£ 
ft-gSEMLfc©-?. t>1*n*-*Olia!K:c!)*ElL& 
•dCJtU W«t©*#*S*»Wfc/hS<-r*H£*« 
■c#. »«*s#fa©x^-;*£»*rr*c£tf»T* 
«... 

[0012] *je— *©ii«K:E«ufcji©{t« 

©ffiGBICf 6 ©a«SlWEa#©W«K:BB 

B©ttB©tt£Ei £> ©®« =t o t>a < rjs l & 

©T, E»K:£S1»E— #©tt» (©a*.tfgAtfia) 
©±T#fa©»»e*S*<S<-r*;i£:tf«TS*. 

© 7. ^— X * gf iKJ-T d £ **T * -5 . 
[0 0 13] WEWKHI^ra— 

-^>nt«todi»*iTS6n*©T, «*/hs<»w- 
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>91kft*)Z.tWm } $,tUZ>. 
[0 0 14] <fcoT, 

> £ tifi"1!& -5. 

[0 0 15] ±E»2©BWS»J«-r<5fc*fc*«0!© 

5«&©a»Raqt&©ii»£. si^k^"-.^^ 
©&st icara: ltssw'S nym£re tc <t o t tut 201(1 * 

B«Bra±*i«ra— fc*j*-r*t*t, M#»»^cDi^iw 

>■»*■— h«£**RW\ tt-f h«©*3* 

[ooi6] z<Dffimz£v. mmmmzi:K>&$k<DQ 

[0 0 17] ft«t#OStt8C**Rttfc-f h 

^©assiH^tc^-r-s^tJckDsv^cpg-rsa 20 
[0018] iot, m&-rz&mx.zfmmr$<Dwm!& 

S. . 30 
[0 0 19] ±E?g3©BW£jtJ&T3fc©{C#fgBJ© 

&©«£, t^ft©S»c»]fcl,TIIW 
±oT®»*&S*<&£bT#*l3»T**K©»»* 
t^«lx.fcm^#^SBT'*oT, WE«gSc©#SIS<*: 

1»E**©**«#K:ttD ##*«©+£»©* 
£B&rr * c t tc<k 0 ft «««©*-;* T- U 

[0020] ^©«fi£icj;n«. W«^tc«to*tS:© 

«t»i&tLT#*Hiw*. *»£»»©#»«#«. ^© 
tt&^«^"bd*n*) z\tiz£<r)mmmM<D*—x5- 

-U >^£H91Lfc©T\ ^AtfTt^tHBB^©^^^© 50 
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K»#©»lg»##©#|j£fc^#£^;tfc^. ft 

#*B3K:Rj£bT#*8tt©*-;*$r--'J >y*§^ 
Kj*-rcit««T#*i*K:, S*#:©*#:©^S:*a 

[0 0 2 1] A^T, ff8S»0*-X^r-U >^*§ 
Blzmmi'-D-D* «M®*ft0M&*I(;LT»i 
#©«J*©flMMIS, «jS©«ftfl:. tt*ttW-©*IMfcR 

[0 0 2 2] ±ESS3©Btt£»jrr*fc«&fc2M89J© 
«*J«4©®T®S^Mtt. JWMMPfc«k 0 BlbTSlg 

S*lJ¥ BM^tC «k o TWEISSj+4>£* <k£ IhJ 
i&T5ltI&©St»#££«*fctt7B&i£«T&-pT. 

IC, ft»&fm«fc*SKft#£gttSfc©©«B»gB<i:, 

>tf«*#TT*fc»©*>tfWT»£S«A. BE* 
&©#«»#«. iWBratt«K«l&0 

ttTfifcD, iffiE£B©#RB#©ffi£ttBBtt. iWEX 
-h«©l»fi»«tt^©lRD#W-tt«*«U"3^, S9E 

BBaRfcRW-spH >-y— h^©m$©ffl^-&t5i±$r. 
zftmt-rzo 

[0 0 2 3] HOUUdtCtntf. JfSt^fCt 0«SC© 

BtfBBU &ii{c^r^1fiS5:©Mfi^lHl»i4"'L^ 
•So 

[0 0 2 4] #St»#©&gg»)g|5. 
■fe >tHf TBttBR** ?-Zf\Z H*fHM*MTl6W- 

sa«c©MiwsR{wRtt-5M-f >-y— h«©m$©ffi*-^ 
•5©t, mfr&frmz&^Tmtzzwm&M&m&mm 
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[0 0 2 5] ±9t, mw(.*?5>-7m-zmm#<D±m 

©ffi«£H«£i:a*T*-5£#K:. if «gi«!©4r-Xdr 
-U >2f©£:R£g,Bt;:-r* 
tO 0 2 6] ±ffiSB3©BW*»J«-rafc«6fc*«WO 

*ht, a»aa-f >-y— mtt««awc«ia*n, ^© 

©W»*©»tt£IIH-fc: £ tft 

[0027] icisckfttf, -r>-y— mtt««« 
ttTHWEan, *©tt*»#B«#©«raD 

J¥£ £^Hf£ C £©'>&< i fe-^tcJ: 0 ft£ns© 
T, -f >tJ— hM©a£©3a*^fr#£&«ffilct;:f8:5£ 

[0 0 2 8] ioT, K»#©«f£©*iI<fc£iKtJ#L^ 
[0 0 2 9] ±ffiSB3©BW*itJ«r*fc*K*«WO 30 

B3S*tt-£fti*fc J: 0. €r«#fcU<« 

•wasa-ea^T, mmm.mi\z\i. ^m^wmtmm 
< tt«**Kas©afcs«»«T«*snfc 

[0 0 3 0] H ©*«££*!«. affittCt*. ¥BWSB 

as©««*r©«isa*SftT?»*. *&, mmmm. 
mmtatm&mtitoT'y hit- hT?gt>T^-©7^ h 50 
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it- hS*E»&*f##£-r57'£ hit- 

x^j&sn, a-MVtttt. &m&*>^<\zmmmzm 

[0 0 3 1] ±oT. B«#0«M6©1MMb. SSjg©§ 
[0 0 3 2] 

[58W©*»©»ffi] BIT. *K9i©%K©JgflB£BiS 

[0033] si. H2H, *%bj©— mme>Bm\z& 
ffi **tt4o#<BMMMfcBK*«tt 

SB) *SU H 2 J3#P«aff e»7tt» (Stl, KStt 

4 oa«@ftjK7ffi«K**ttaB) unseat 

tt. ±^-X^a#^««n&$*lTlA5. &*5. BAT. 

*«K«B0ttiHMi (Hiofcsr) ^m*. at*** 
6*T*«a^rifii (rib**) *«*t-tn-?nwr 

[0034] *3fi««, jwn»f^sn*->-v-a!©« 

1 (S«l WRtfMStl B) t, »*#3:8fSB**2 0 
[0 0 3 5] ««2±lrtt»7U-Al OAW&nt 

x»«3fctt3£j«K>6 <a»axj«br>6w. bbai 

»1W, 1 BfCtt^-tl^nS^TtlWa, lBatmtt 

isjA^xiibxv^. #se 1 ©««ftB*#^©*a* 

tttt «7U-/»10MO»DW) ISKtt, 3SjfitbT> 
6«MlWa. lBaOTU dtlK^O. #£ 

1 ©nafet^&iaiarx*i*^*ift©ffiB*«**(sn* 
iz. &m 1 75^^ j^^b 3 j: o Twrnmufa tzmw)&& 
(c^Jt$ti^>„ 1 ©»sgffl5±iStctt, stuov^y 
*«fts**n. ^?»(c^-©±®{c«s»L. j ^-r^5 : — 7*^ 

[0 0 3 6] It 7 I/— A 1 Q<T>mmz\X. Jf»X h-y/t 
4 (QltfflJfltX h7^4W, MttfflJfltT. h->/14 

b> Ri5*-3tf-r K5 (aw^-^K5w, fmm 
+-^H5B) *»*«i«fcaa:tt6nT^*. mix 

B (0 2) €r«*J-r^o +-^-fh*5tt. It 1 ©IhIWB# 
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[0 0 3 7] I71/-A 1 0±(Ci5tt£i¥8i7. h-y/t 

X -f y ^ 8 «± i: L Ti¥«igf£ Sifflt^. 
[0 0 3 8] St»#3fc#aBl*2 Ott. «R2±fc*»t* 

0fT««2K:HSSnTI/»*. X»a5«2 OOfldfflK 10 
14, *««^t-yA2 l*«#*l«fcl!H*&nTiJ 

jf»cJ;£ielli!iP8#i<£« (Hi) , ffcto-felMWIP*© 
SM$«$fJf^. £JSffi» 2 ^Mi-r-SS 

/*2 2tt#tt*#U «j*T*lMH*4 0©l3aaiU4 

uh?«a«B ta«bTffiiic#^Ha^4 o© 
mmmi'SLm (02) nwnfrg^m 

[0 0 3 9] Jft»tf2 OtCtt££>f~. y 2 20 

3jWRtt5n*. X-f7fM23tt, «ISc©3£8F8B*t 
2 0C*»j&. WAtfiftC^bTRttSft, *i?24 
K«koT3£«pJ8»2 OKHJtsnTV**. X-fy^S^K 
2 3±KlttJS2 0«X-f 5^&3fS#4 OftiClS: 

fg2©it;W y^2 514. HS&4 0I;: 

m-rs. fc*3. #3tyg©^«.T«. «je^-i«fc«to, 

il©iXi , 7f8IS:iy;i2©iM'v5 : 2 5 ©)5t£»C 

-f •;/3 1 8&.tfSiS2©gt7.-l'-.y^2 5©Vi-ftl^— *tc«t 

[0 0 4 0] S)IW2 OfCteSfc. I§intttt3 2j5H» 
tt^n*,, tHllMtt8B3 2tt«5*f*IMMM 0©M§tt 
gB4 5 (@»)+^) i:^bTli*4 O^lnlldgatC 

saw*. 

[0 0 4 1] #St&i£BTl4. v»tn0*±W4a*«lifi3i« 
BtC&D, Jf«*mMTttW«4 6©fltfffl±ffl4 6d 

T&.m\z^»^>m^A &comw>±MA 6 drafts****) 

*<fc*. fcT. #|£B©i«£ (SB©±T^(S]©J» 
*) tiii:LTHtIgC±®4 6 d ©Si«ftB£#*LTIS: 

[0 0 4 2] 0 3(4, ^iffiSii^l**?,*-^ 
BH-C**. raHT»4. *8iOSS2*j'i'-W 

j^stiT^***. sta#4 o»4— si^sn, ±y-x 
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[0 0 4 3] 04tt. *»SW2 0£±#J&*&*;fc¥Bf 
HI?**. HHfctt. -a$©K*#4 0 (Gi. G#& 
(C*tJE&-r-5feC0) ##-ffTjR3n. X-fy^S«2 3(4 
tUSilTW*. £#^2 0OB1MWB3 2tt. 
(C^TJ: 5 fC fefiiJ^ggE 3 2 L&tf;&«g&B« 3 2 R 
#K*#4 0t»*UTI8tt6n*. 

[0 0 4 4] 0 5t4. »«#4 oo*j«s*-r«ffliaT 

[0045] K»^4ot4, m%rmm®te&mztzisb 

£R»?&n«. M*#4 0tt. RfttMI^4 1, 
7U> htfx-f hFRW (&gB*f) Rtf/ty^!>x-rh 

buw (mm) (hums*****:) *t«ng-c 

^j&an, #ratt4 0ttfr>mfenmic*ij££ti«. 
«»#:4 0{c(4. &Htt©7ts*r-r*«st*«4 5*«W 
«®»c:jBj«sn*. «»#4ot4, piMS»tff4 5«(3e 

tttttt 2 0 ©|Hl«JttgB 3 2 ©ffiSSgSB 32L. S£@gB 3 

2RK:«^sn*ctfc«toii»eftc^»an. mi 

»S 2 0lC@»£nfcE»J$lilgB3 2tC*fL 

Ttt§ a-sb 4 5 tmm-r a c t ic <t o st§# 4 o aen 

[0 0 4 6] IM4 0IJ. W§ttgB4 5^<=>M#tC® 
tf5lit*«R»4 0A (-^©SftgB) £, N9WB4 5 
A»6«*«Cffi^*«*It»*4 0B mij(Dffi.&) £fr 

&**sn*. »i*4oi:d wmmzm^tem&Jj 
lt, m^mwtm4 o a ©stag 4 6 

Rtftfe#KR«4 0 B©ggB4 7 f£tt<f£tK©tiI&0fl- 

ttSB4 6e. 4 7e*^n^nfiS3nT^5. ;ine> 
RWRtfA 2/ {"ji'f h b u wa«$H!E« snx^s. 

[0 0 4 7] ^i^hFRW, BUW©SM4 0'\ 
©ffl-S-tttttt, Jt»#4 0 J:tjTj«»-r*IR, 
MfiltLTC^i-f hFRW, BUWldSTTSBflf 

b u w&mmpi t- o-it- h e£» snsctciota 

an*. «£fc«fc-3Ttt, S»#4 Oi^x-f hFR 
W. BUWtSgiRtCJgJBfcU ^i-fhFRW, BUW 
©niSFRWe, BUWe (0 6. 

©&IS0#W4 6e, 4 7eOrtfll:EfllWSt 
T»I#4 0S^(8t6J:5l:l/T l bi^. #9x-fh 
FRW. BUW(Da$©^tCt?ViT(4^a!-rS. 

[0 0 4 8] tefc. 70>h l 7i'f hF RWOli^F P 
^6WS(4BP4 5 ©"^'L^TW^fBtSrL F. ;\*-yi7-^x 
-f hBUW©M^BP*^WSltg54 SWp'DSTOffi 
iH^LBifB-To 

[0 0 4 9] ^i-fhFRW, BUW<D3jDtttttC«fc 

o, na#4 oi4^-rnt>, aa*®t9:ec4 oa©*^ 

*J|EK»4 0BJ:r)'ba<««SnT^*. tot, * 
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MSfcioT ttfflK&frajfe'f' 4 0 1 © 

mmu 9 a> 6 «wr * »^**» * . 

[0 0 5 0] ftfFffiBflflftSM ltt&KflU OAKR 

mm a i b. rc**s?8 (H*-a-r> **-r*«»4 i 

c#-#£&oT«fi£;£*l. «AtfM#4 0O4Si: 
ttStlS. SHMMMIflE*$M ltt. 31954 la^il 10 

(Dmmms t%t%\,Twm\z&zmw)ji&nm&4 o ic 
eau cnt«toTS»#:4 o«tiaiirr«. ^^ei 

MflE*5M 1 ttR*flE4 0©rit»«ftC*t>T*fcg6aL 

a. ^ntCioT. matt 4 ovmmm twmx^ 
2 5 ©tame .tajs**^ 5 >>/ii(Dm&*mm-rz> z. 

[0 0 5 1] «^raE««4 OBOTffittt. 7?^X 
-^4 2 (-fe^lWT*) *«mt5tt, Ji'fal-? 20 
4 211 8t#4 0OliIlii:ffn3a$aW2 0©«^-f 
5£jfT-rs. &2;Jit3:^4 o Bo«jB»TBBfc: 

14. 3tt«4 4jWMtSnTV»6. a«SfilJ4 4tt, K* 
#:4 0»matCJ:oT^gBW2 OOBiftffl^H^ 

2 2\z%m-?&. 

[0 0 5 2] B6. H 7 tt-tft-tn. 7D>h9x-fh 
F RW, A^^^i-f hBUWCMJStiT^i., 
06 (a) ~ (c) RL£0 7 (b) tiflffiB. 06 
(d) Rtf0 7 (a) teJg®0RlPP®0T&3o 
[0 0 5 3] 1216 (d) , 07 (a) KjSTJ; 5 Kl, y 30 
P>h5x-fl-FRW, Ay^^x-f h B U Wt4-5-n-e 

nf*Ft, Bt«««gB«T% i^-rn t>^©^«T 

«fig$n-S>o ynyhOx.'f H F RW©#JHJEMK£: L-T 
te. ISI6(C^-r<t^^, TWfcHfc© (a) . A 

0 (b) , BIt»t4) . ^FRWaiO^^F 
RWb*i|»(^nfcfc© (IHE (c) . CIi»T5) 
©3«Sl#<&£. A. B. CS©£-ST"tefl-igtgBFRW 
e CDJg«J4B&PI— T&£„ A. B, CS«H>fnfefi'i> 
F P^— A7i"?i-f hBUWCl 40 
Bftttbttt, 0 7 (a) d^T-fe^K. ^ftSBU 
WeO»«R^M*0|8«*«iaaT*«. 
[0 0 5 4] 7D>h^x-f NFRWRCJCA'^^^x-f 

hBuw<£>p#.F t . Btft ^«®fr^a^T#en 

Sn. i-CJP*F t . Btd^ti-To 

7P>hr>x-f hFRWRtfAy^Cx-f FBUWOg 

is#jsc"3v>Ttt»»-r* (012-017) . 

[0 0 5 5] B8H 7P>H^i-f FFRWOf^EF 50 
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t tm£lz£2>m.?>-'&t>it<D— M&Jn-?mT*$>Z>. yu 
yh'yx.'f hFRWli, mm (a) C^TJ^tCS&l 

w«tc8a (wi~w8) , mm (b) ci^-f j^kh 
»iBffli:8i (bi~b8) rf^n^nmMztiT^ 

So 

[0 0 5 6] #J;U4\ lWffl7D>h^7x< hFR 
W (W1-W8) te. mm (a) iC^-r^-SiC, iP£ F 
t*UWl, tWl. tW2, tW2, tW3, tw 

4, tW4, t W5i^5J:3(C^Jx.«0~0. 5 mm 
f & 5 J: 1 ? C88£SnTVJ5. S140 
6 (C^L-fcBS. AS. BS, AS. AM. BS, A 

s. Afflt^-sjB-cKsanT^*. <-©is*, a» 

t4, gWl. gW2, gW3. gW4. gW5, gW 
6, gW7. gW8 £^3 ^0\zm^s-f-Dm<U^> 

[0 0 5 7] mm.1 Bffl7D>h5i-f h F RW (Bl 
~B8> Ti4. 1510 (b) iZmf^ViZ, I^Ft^t 
Bl. tB2. tB3. tB3. tB4. tB4, tB 

5, tB6tt»5J:5l:»)ISnwS. Sfc, S«0 
6ld^LfcCS. AM. BS, AS. AS. AS, A 

s. Bitn^rassnT^a. -tons*, as 

14. gBl. gB2. gB3. gB4. gB5. gB 

6, gB7. gB 8 <fcV>3m#Ti8!/£3nS. 70>F 
r>x-f hFRW (B1~B8) Tf4. Cx-f hFRW 

(B2) *«ftt><8<. fi-fhFRW (B8) #Slfcfi 

[0 0 5 8] i9H Ay^^hBUWCS^Bt 
(4. IWJO (a) \Zjn-?£o\Z&miwm\Z.8m (Wl~ 

ws) , mm (b) tc^-Tcfc^tciiiti Bffltc8a (b 
i~B8) ^n^n^s^n-cus. 

[0 0 5 9] 0tJ;U4\ ailWM^'Ji'fhBUW 
(W1~W8) 14. mm (a) {Cfc-rJc-SfC, ISBt 
*t t W 1 1 , tW12. tW13, tW14, tWl 
5, tW16. tW17. t Wl 8 L^?<ko\ZM%.& 

i. ommir^m\zm<?3.z>£.o\zmi£.ztvz^z>. * 

<Df&m, S»te. gWll. gW12. gW13. gW 

14, gWl 5. gW16. gW17. gW18£l^5 
«fc o CICSmm g ~» g fOl < fc S «k o izmizz n 

[0 0 6 0] Hftl Bfflrty?9x< hBUW (Bl- 
B8) -Ctt, H0 (b) {C^-Tct^fC, SSBt*ttB 
11, tBIL tB12, tB13, tB14, tB 

15, tB16, tBl 7tl^«t3C^RtfO-l. 

fifitt. gBll, gBl 2, gB13, gBl 
4, gB15, gB16, gB17, gB18t^5«t 

o \zrnz. o -Rgfoi<a:*±5 (dis^^n^o 

[0 0 6 1] iKDct^iC, JP^F t, Bt, S<OHft*^ 
fr-thCckoTaai Wffl, lilBffl7P>h'?X'f F 
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F RW, fiSllWE lilBfflA-'^^i-fhBUW 

<Dnm&4 0\Z-Z>UX(DyuyVyx.^ hFRWRtfA* 
y^x-f YK\3m%Wmtft\Z\%% X 8 = 6 4/^-> 

sn. g»&4 o osimh i o 

[0 0 6 2] M#4 0Oftt€-^>Mi» 

*2x-r hBuw»*gM£<£««f3:<h*a<^rrntf 

7 / Kifi^tt * d t a. 
[0 0 6 3] ±IB©J:5ICif)M^-v5 1 ^&iSSt- 

(t*W«S*©f&3S««cge*K:JRS*J:5KK*sn 20 

[0 0 6 4] cnSiWi' yf iS^fWi' 7f 
Xm^tfWLMiilS.ZX.oVZ&V^-l hFRW, BUW£ 

*8t*!ii*»T*4. pgrr a ass iw<bn« 

[0 0 6 5] *^JtO»*BK:J:ntf. 7D>h5i-f h 30 
FRWRW\ , 7i")x'f t-BUW*Mi#4 0©SlgB4 
6fttfS«4 7 K#8iSEBL-fc©T. El 1 0 

x-f h««k»J/Jv£< LTrafllOittt^— *>hfc»*£ 

[0 0 6 6] @10)1 gSlC*>ttS&©ES<i:«tt ; E— 
*>h I iOH#S*t0T»5. 

[0 0 6 7] RH (a) fcjR-*\fc3fc. tftLTM* 
S©ffiK!©ft£a<L/2©*l;:. »£n©M£— 7j©#5 
$fcSS«K:©*EfiLfc»'&«, Bttt— *>h I tt, n 40 
X (L/2) '=nL'/4Tab-5. — (b) (C 

niesLfeS'&tt. itt ; e-^>hni, 2x ( n / 

2) X (L/2) ! = nL'/4T^. Tfcfc^, ^(C 

[0 0 6 8] *««SBTttC:ft£JfcfflU ^i-f hF 
RW. BUWOttRftHttLT, SBffi4 6B-ZftEffi4 

x< h£W«^6Sifctt««4 7©— ^fcfttMEBLfc. 50 
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»£«fcDt> (a) tCfflS) . l^ODi-f h©^ 

[0 0 6 9] *ISJB©HHBKJ:ntf. I3 5lc^-r 

J:3K. 7D>h'?i'f hFRWOi-tFPi^Mlt 
6B4 SO'P'b&TOKIBLF*. /ty^^x-f hBUW 
©fi£>BP;0>£ttgttgB4 5 0>f't*TO(|«L BiO 
t»li<lttl/fc«)T, HI lTRHtSiii:. 

Ftref»LBt*<8sb<aa«ufc»^titb, 

[0 0 7 0] Hlltt. K£&tt«£jA*50||ft3& 
Wi^E-^h I tOH^SStBTSS. 

[0071] (a) tc^T <fc 5 {;:, iiL"C3&iW> 
£>©ffi§i[©:B£;i&*L/2©S»C. i*n/2 0»SM* 

©ttftifl»fc-*n-€ t nffiBL.&«£tt, h 

Itt, 2X (n/2) X (L/2) ! =nL'/4T$ 
a. I3H (b) IC^"TJ:5C PfH<E>AS«tL/ 

3L2L/3T°$>2>mc>mffi<D9cffi&\Z. «£n/2© 

ttSr^-n^nB2eLfc»^«, >h i \t, 

(n/2) X (L/3) ! + (n/2) X (2L/3) ! 
= 5 nL'/l 8"?**. -Tfcto-fe. S©4I(iLTf 
b<» *Ka»a»*£«©«a» , bnT<*LV»Ji*, tStt^E 
> h I tt { n L J / 4 } < { 5 n L ! / 1 8 } T» H 
0(b) K:^-rJ:"5*:S«!8«o*3W^:#v». 

tt^-^>h I £±D/h;*V»8fi*©«-C»* 

[0 0 7 2] *St^gST«Cin^J5£;fflL. tfx-ThF 
RW. BUWOWRSraUtLT. SUBL F tffifBlL B 

[0 0 7 3] Sfc, *HMO»*Trtt. l©ffilLF*fgf» 
LBJ:»5fi<»jebfcdtK«t»). Igf4 6 0±T*(S) 
©#»E«*'hS<-r* CUT. ±kEL 

m&4 6©wae±®4 6 d ©&b*<« ta* 

6, S9gE±ffl4 6 d©±#^©HMa±)G«0ttllfc«<jqi 
a. 

[0 0 7 4] SSlC, E«LFtlB»LB*»ft6-a-fc 
CI it. ^x-f hFRW. BUW*SS»4 6 2aLl^B« 
4 7 (Cft-gSKBL-fcdttfC.fcO, Btt^- * > h I * 
i06^7x'f KT#e»n5©T, &9x^FFRW, 

Buw*dNS<«w-r*ct3j«T**is*. «a*4o 
©w«*s?4 i tmi e>mm&9 t^mmm^i&miza 

w.tt(D$m*mm \zu & ©t, ^y^M©^-xy- 
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[0 0 7 5] Pl^i-f FFRW, BUW©S£© 

tcta£Lxwsi!&fei!©*-7.^-'J >y^^B»cfig-r^ 

b*»fe. 7D>h-7x-f bFRWfCDl^T 
tt. ^FRWa^f SiJISF t 
«W-C«t*ttB©ma*«)ETr*. /ty**x-f HBU 

jtrtiof. ma©*MM!«©«£a«#a-r**. io 

[0 0 7 6] ^H'hFRW, BUWtt, S£ 

©DAWC^**^, S-^x-f hFRW. BUWC9S 
©If^OtttfaiU 6 e. 4 7 e ©*8i££&it»fc4 0T 
S#4 0©«]«g|S«- (S&g|$4 4, 7?faX-^4 2 

&£ts) \mmzmmtstiz. &*5. it»#4o©§iifi 

Wrfc ttSBS* 5? 4 1 cD?^tBa*i-» fcSn6*6. PS 20 
*5M 1 fc|SI-T-& -5. foT, "7x< hFR 

w. Buw^aigi*4 o*rai;*iric£UTJBirr 

[0 0 7 7] ioT. fSili^Tr** 

t^tc^thcos as^a«LTjf ft^^^-x^r- u 

©##©#j£&#»KbT»S#©«j£©flPifc, fiifi 
©#JWfc> **#WO#Jifl3fctf«JB3^ h©<£«££EI 

[0 0 7 8]^!:. 7P>h f >i-l'hFRWRtf;\*7!? 30 
■?x-f hBUWOfiig#ffi*ISHJt4. MOx.-i h F R 
W. BUWte|S|8Sfc:LTSJi££*l*©T, 7D>h')x 
-f hFRWtro^TiKWT-5. 

[0079] gun hmmmw<Dm!8.&^-r 

[0 0 8 0] n-Mi:««snfcftlfi#* 

^7p> h^xi- hFRw*«j«-r**tt«j«as» (« 

[0 0 8 1] KflWflkc m8dETIttEAt 1 mfSSf^n 40 

Y2£JgfiKb^>-?. T*aA±*I^H**lC»ftL. # 
t»#D-5R l75^##ltOD-7R2t##«te>n 
*J:5k:««Sn-S. P-5R1. R 2 ttfij&B.^— £ 
arWBMEU PS#©laIte*«ttl&R-T*.5. *mk#s 

B05i^fe^*-si5Y i , Y2mizK^wnm t mmc\t, 
mm&c<Dmj5fammizmifz&mm<Dtf'( k«g i . 
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[0082] ii3ft itf-r i o«j«**-r«» 

[0 0 8 3] tf-fFWGlTtt. raHtSSTJ^CWW 
P?ttOl^g5G 1 1 +tC±TtCP-^RL 1 . RL2 

«W»C3d«^ftUTV»*. 3tf-f H«G 2 h*S&G 1 

[0 0 8 4] ±BflMOMK*RfcLTtt. #*i£©J£S8 

[0085] tt«*rsBic. -?-oatn*ipji¥fT 

£©*#-f h*JLic»S#.'&3 3l#&#-#'f H***3l*fc 
*fif (fc**fflY2©£2r) fcKtt. C©*-f F**fc 
ck-pT##K0*(fi] (raa**) KIBl*«K:9l*&trJ: 

[0 0 8 6] TMA©±*l:lt ^n{C*f[P]-r-5±^ 

[0 0 8 7] 0 6 (C^f7D> hr7x-f hFRWCM 
hi, h2H. «Jf©^— 1#CB©/1— yfc© 
^-IStt^n^. «JifiH*fl§A— 7/t>?-»h 1 1, h 2 

-rsiitaJiosTK:**/^— y©a?Lh i, h2i 

fctt/N— 7/X>^«h 11, h 2 2 (C^-©5§SL,fcg|5» 

[0 0 8 8] TftlATftt. HBfc#a>&» iuf- 
ySTl iC«, 7D>h^i-f KFRWCJtFRWal: 

T2JC&, 7D> htfx-f h FRWCDMh 1 , h 2 \Z 
**J6-r*B3tt©/J^?L^IH 1 . H2«<Ktt&n«. «3X 
T" — i^S T 3 7D>h9i-f hFRW©«Iffi» 

JHA— 7/t>?-«h 11, h 2 2 fc*tJ&T.&Kltt©'ML 
39H11, H2 2*»l8Vt6na. i47>f-/ST4l: 
«, 7P>h9i-f hFRW©^g^FRWel:Mt 
* Mtt ©*ft J3 H 6 *»R »* 6 ft * . 

[0 0 8 9] — 7j©±&^B-C«. SUf-vSTl 
fctt. ft3JH0fc»*r*i&tt©7*3 t 3.X-*g33K 
l)WRtf6n, S2Xf-yST2l;H /NFL39H 1 , 
H 2 (C*f JCT ^7i75=-j.X-5'^JjK2 S n . 
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Sg3X-x— v?ST3JC«» /J\JL59H11, H 2 2 JC#tj£ 

fe-rZ&HJJH 0 . Hll, H22. A"?L53H 6 IC^fl 
[0 0 9 0] l2Xf-yST2lK-Xtfil 1 /t-y 

Ttt^Kjift*. !f§3;^--;;sT3te^-xww?Mc 10 

#LT©*«ft£ir<5o 

[0 0 9 1] 01 4«. ilXf-i^ST l©gB#0rB 
0, 01 5B»4Xf- 5?ST4©«fl*HHH©--«« 

[0 0 9 2] 8c«*fSBte, «4aA±C*tiT. n# 
3» KT— A (Vyy^A>KMH) (C«t0, 
^KJBSIOStloo. #?L«SS-hT&S!B. AO^bt 

ft* (#Xf-f*0. 2 5»ro-J"6*T4#TBI»"r 

*) tCctoma$n-5„ 20 

[0 0 9 3] fclfctf. «Jl«jg<Z> 7 O^htfx'f hFR 
ATtM S B 51 1 X r- ^ S T 1 0gff fit CgSft 

it. PI^SA. B Traffic fcJfc#LfctttRT3JKl 

*a«tw«ftrT*K»»s*a. -rat. tltdhor 

1X53 K HC«t 0, 01 4iC^-Tct5tC^fil:M{C^FR 

t. £JLhl, h 2 £Hi*«^«»F£e4mKttfla8 
C*^ftt5. ^2X5^-> j ST2T«/Jn?L53H 1, H 
2 Rtf53 K 2 lC«t*3. 014tra«^J8«l <&«» ISS 
ttgfr***) TSTLh 1, h 2*tfl-^ft#^$tl-5. 
[0 0 9 4] *V>Ttl&L9VCftf*r#K:&':7 hbT. SfS 

*WTWIffllCW6*l:5'7HT. SH4 
X 5=— 5? S T 4 T^SB F R W e ifiXHJl H 6 &tf53 K 
6 iCtoTfT^ftfrtU 015(C^-TJ;5{e ^-X© 40 

[0 0 9 5] 01 6«. |g3X^-vST3©g|$#IUr® 
0. 01 7ttJB4Xf ! — ^ST4 0«»WfffiHO— ffil* 

[0096] ^-x/^— 

«. SfllXf-vST lT«^-X/t-^i(lieiiC 

#ic->7h£ft, i2x?- s>ST2T»ifticfeiMi*tt 

yST3Tlt 0 1 6 lC^T<t 5 fc, SUi#8MflA— 7 50 



A>^g|$h 11. h 2 2#. /ML59H 1 1, H2 2Rtf 
Ti7 5 L o.X-^SJ53K 3 Ci^TK^ns. 

[0 0 9 7] *l»T«ffll»C««fc&t:5'7 KSn. jfS 
47.T-yST4TH 017 (a) iC^T<tplc. ^ 
&aBFRWejW£ft;&vn. ftC»(8«nT^5/Vy 

(n-ltl©/t-7) ±tC««Sn-5o ^©$L BT 
© (n-ltScl) n-'>!i«^n-7t»«t?(J, 
T*fc5§mL-fc/'N-7/1>^a5h 11, h2 2^-x 
A— >>-©S?Lh 1 . h2lCffiA£tl. ^bfe^Slt^o 
TM^-yjft«H»*n*. iST© (n-lft@) 

— 7A>^gBh l i. h2 2#fiT©A— ycoj\— y n 
>^g&hll, h 2 2©±#fCllPL/t[H]9$tCJEA£ 

[0 0 9 8] ^©£A-7;0i«Jl£ft*:£,. TMA 
©A?L5UH6CDIHlgB^J!2:^0^rfS]lC^PL.. 7D>h r ) 

x-r hFRw^tgs-^iwia (b) \zm-?w&mzw&-z 

n^. -^©&, &©70>h£x< hFRW©«itl;:f* 
[0 0 9 9] ^tie>©»lf^^->-y>X$iJWt ! fT'5(C 

«. ^i~m4x^-> j TcDma«o. 2 s^fi-r^-a- 

T#3a©JL*tt*£frV». -€-©»±*a!B*«f%±»f 

1 Xf-y»->7h^t5. »**AWflBtt«A« 
1»8*T*S. £©J:3&lffSA3?Lattfe***l 
Dig"*". £©»9SUi, WMI©nll^o 
Ttc M a <h V > o & 0 il U T? * ^ . 
[0 10 0] *SSElfi©»«T?»4» ±BB©J;3;&:IWWK:«k 

yn>hOx.-1 hFRW, KyirVx.'f hBUW£8!ji 

ITJO. H©««*>BI*;:£a«T**. 

«et5cScT^©fi$€:ilST*-5«)T. *glfcfflSI© 

K»#©t8fiSc©ffiHMfc, «ifi©*Bfl;RtfSifiaxh© 

[0 10 1] ft*. 7D> h^x-f h FRW©S££Ji 
*«j£-r<&Jfc«&©— ^StbT, K!tt-57tF RWa§® 
A*^*^ET«.«t5iCbfc^, fl»*«©»tt*Hi;< 

T«*g&©/jN7VS>IH|gB^, fe^^a^^ff^na. ■€■ 

-rn««t^. 

[0 10 2] fris. yayhOx.^ h FRW©m$©t2 

-#©^£^M-r-5d<hT'fT3<t5lCbTfc<t^. ^ 
fe. Ayi/^x'f hBUWlC^HTfc. 7D>hr7x-f 
h F RWtlWHtlC-f ^«*K»T*©««SStA.-5 Z.L 
©^T»$S:|g^LTfcJ:^b. ^•5Vi«Cin^/f $B 
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^-Sfc-e-^. A-7^i?i-fhBuw©fSBt©^a 

0fl^T&th H»^:4 0©MB(0#tt^4 6 e, 4 7e 

[0 10 3] ***0»IBTTtt»*#4 OO^B 

cfcSKLfcj&i, 1S»^^^-^icS^M»^4 OFbIT© 

i7 ^ - zr\zm. & ks# 4 o com®. £ *a<b-r s z. t afi-c 



[0 10 4] fc*J, #SIJS©J&S8Tte, SIft4 0©? 

x-f hetnowjsfis-r^TRi— »i*4o© 

tf««tt«il«E*5?4 l*i«*3^it>ra-«lricJC^5 
«k"5«Cfc"m«. ^©te©g|$#te#'>S&oTlATfcJ; 20 

[0 10 5] ft*. **J|0»I8-Ctt, **WtCtt±SS 
tCM-5ltfi#4 0©iI«©*MS^-xy-U 

tnn i b t<Dwmmm<Dmm<ommi,^m^%& 

*Z.T\ sviK»»-raa«i wRr/n« 1 bwt 

iClSfiET lEOii^x-fhFRW, BU 30 

[0 10 6] A*, **JfiO»«S-Cttlt 1 <Dmm&9 £ 
«i#4 0(0^ffiii8^y4 1 £*«fc«S«LTK 

SCi^TtS. 40 
[0 10 7] 

[0108] ffixm2\z&%mTm&mwiz£tn£, m 

££<i:*{c, »M#©ttfl&a$©&jIfl;fcJ:Dftffi#©#S 
fiK©ffiHMt, Bii©SA{b. 

3X h©iS^*0-5^i:*iT€r-5. 50 



[0109] 3 1;§ si^asgiciftn # 

0*#©I)SS*It; lT«i#Ol6£©(lS*£. §?ig 

[oiio] tt*JS4{c««,*^n^gH{c«tn«. is 

fS«#©#tf£©fflf#fl2. ffi 

[oiii] i»^5{c^§«^-«a$sefr<tti«, 8 
■j > v z>nm * j: osiers c t^-e^s. 

[0 112] W*«6(C««»«^liMgMlCj;n«. ft 

i»tts»i«t4ctT. sfft#©#fj&©OTMt. gait 

[0B©ffi<£ftia'E] 

[0 1 ] *^W©-*iS©^S8JC^S*^SlfiSS© 
i^#fi*lgr®0T*&£ (#J¥«tt$§) . 
[0 2] n*?lttSB©tt£HBWlirB9Tfc« (f¥« 

[0 3] ra« : Hi«««*±**»6*fcjp®ia-c» 

[04] X»««S±*^6*fcsFBHT**. 

[0 5] «a#©«fiS;Sr^T<BlI®0Tab-5. 

[0 6] 7D>h^i-fFF R W©fitE££^T0T& 

•So 

[07] My J'Ji'f KBUW©M^t0T6 
-5. 

[08] 7D> h^x-f h FRW©J?£F t iffltK 

<t -5 t>-&©— W$St@TS5. 

[09] Ay >5 h B UWOf S B t fflS^O- 

[010] SK* W-SfcOEMtWtt*-.* >M i 
©M^S^rST**. 

[011] Jl^^tSX^&OttfiS 
>h I £©&l^£^:-r0T&-5. 

[012] Dx-f h»igse©«fiK^^-r^.ti^ffi0 

[013] h^SBOtf-f KtfGlCDttriEe 

*-f8B#»r®0T&£. 

[014] ^i-f hfiliiffllUf-ySTIO 
g&#BfS0 ©-#J £^"T 0T-& -5 . 

[015] "Ji-f hM8fi<5»4Xf-J?ST40 
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